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Abstract 
Objectives To examine the use of cooking utensils among Australians and the influence of 
respondents’ socio-economic characteristics on utensil usage.   
 
Method One thousand and twenty three adult Australians completed an online survey and 
reported their frequencies of use of 23 utensils and details of their demographics, cooking 
experiences, and household types. 
 
Results Latent class analysis suggested two types of usage patterns, including high use, and 
moderate use. These patterns were positively associated with cooking evening meals from 
scratch and the number of people living in the household but there were no substantial 
relationships with the respondents’ demographic characteristics.  
 
Conclusions The study identified two groups of high and moderate utensil users. The lack of 
strong relationships between utensil usage and socio economic characteristics suggests the 
unique nature of cooking practices.   
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Introduction 
Healthy eating is likely to require cooking knowledge and food preparation skills (Caraher, 
Dixon, Lang, & Carr-Hill, 1999; Caraher & Lang, 1998). Home preparation of meals tends to 
involve the use of fresh produce and a variety of healthy ingredients. These meals appear to 
be healthier, in terms of nutrient content, than processed foods or foods prepared and 
consumed outside the home (Guthrie, Lin, & Frazao, 2002). Home cooking involves the use 
of a number of utensils which can be used more or less skilfully (Fordyce-Voorham, 2010). 
There is an extensive range of kitchen tools available on today’s market and many of them 
are inexpensive and affordable for the many households in Australia and elsewhere.  Volo 
and Volo (2007) indicated that a properly furnished contemporary kitchen would be usually 
equipped with a variety of "labour saving" devices. However, industry-based qualitative 
research in Australia suggests that although many homes are equipped with a full range of 
utensils, some of them may be used far more frequently than others (Huntley, personal 
communication 2011).  
 
To the best of our knowledge, there has been no examination of the frequency of use of 
kitchen utensils or of the factors which may influence their usage. Examination of utensil 
usage patterns and their likely antecedents might allow better understanding of the possible 
effects and roles of utensil use in healthy cooking and eating.   
 
In 2011, Meat and Livestock Australia (the peak body for the Australian meat industry), 
supported a nationwide survey of consumers’ cooking skills, as part of a series of studies of 
consumers’ meal preparation practices (Last Night’s Meal 2009,  Weekly Meal Repertoires 
2010). The survey included a section on “Cooking utensils”, and elicited consumers’ 
frequency of use of 23 kitchen utensils, as well as details of their demographic characteristics 
and other variables which were considered likely to be associated with their use.  
 
Whilst there is much evidence about the influence of demographic factors on healthy eating 
(Turrell, Hewitt, Patterson, Oldenburg, & Gould, 2002; Worsley, Blasche, Ball, & Crawford, 
2003), we wanted to see if these influences also affect patterns of utensil use. These factors 
include age (Dean, Raats, Grunert, Lumbers, & The Food in Later Life Team, 2009), gender 
(Baker & Wardle, 2003), education (Worsley, Blasche, Ball, & Crawford, 2004), household 
income (Drewnowski & Specter, 2004), and the number of people living in the household 
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because more people living in the household may be associated with to cater to a wider range 
of individual preferences. Hence, utensils may be used more often.  
 
Moreover, we considered that respondents’ interest in cooking might also influence utensil 
use. Therefore we examined the associations of cooking or culinary qualifications, the 
cooking of evening meals from scratch, and respondents’ interest in receiving information or 
advice about basing meals on seasonally available ingredients, with utensil use. We 
hypothesized that age, female gender, higher levels of education and income, more people 
living in the household would be positively related to the frequency of utensil use.   
 
Because we wanted to identify utensil usage among distinct groups of consumers through 
categorical frequency data, we used Latent class analysis (LCA). This method is ideal for the 
identification of usage patterns (Wang, Worsley, Cunningham, & Hunter, 2011). LCA is a 
form of model based cluster analysis and identifies classes of individuals with comparable 
profiles. This technique has been seldom used in dietary research (e.g., Padmadas, Dias, & 
Willekens, 2006; Wang, et al., 2011) though it is widely used in other disciplines such as  
psychology (Lanza, Flaherty, & Collins, 2003), education (Aitkin, Anderson, & Hinde, 
1981), sociology (Dewilde, 2004) and public health (Barnett, Gauvin, Craig, & Katzmarzyk, 
2008). LCA is a person-centred method in contrast to factor analysis that is variable centred. 
LCA combined with multinomial logistic regression analysis (Lanza, Collins, Lemmon, & 
Schafer, 2007) allowed us to identify distinct usage patterns and their likely antecedents. 
 
In summary, this study aimed to examine the usage patterns of cooking utensils among 
Australian adults and their likely predictors.  
 
Method 
Procedure 
The survey questionnaire, the Consumer Cooking Skills Survey, was administered on line by 
The Clever Stuff Market Research Pty Ltd on behalf of Meat and Livestock Australia (MLA) 
to a quota sample of Australians aged between 18 and 65 years across metro and rural areas 
of six states and territories, Australia. Ethics approval was given by the Deakin University 
Faculty of Health Ethics committee (HEAG 2012 25).  
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The questionnaire 
Background characteristics 
Social demographic information was collected, which included age, gender, education, 
household income, number of people living the household, as well as cooking interest 
indicators including cooking or culinary qualifications, cooking of  evening meals from 
scratch, and respondents’ interest in receiving information or advice on how to base meals on 
seasonally available ingredients (Table 1).  
 
Being male, having cooking or culinary qualifications, interest in basing meals on seasonally 
available ingredients were reference categories for the binary variables gender, cooking 
qualification, and interest. Household income, education, cooking evening meals from scratch 
were ordered categorical variables with higher scores indicating higher levels of household 
income, education, and higher levels of involvement in cooking evening meals.  Continuous 
variables included age and the number of people in the household.  
 
Use of cooking utensils 
As part of the Consumer Cooking Skills survey, a list of 23 utensils was presented to the 
respondents. The question that the respondents were required to answer was Do you use any 
of the following utensils? Three-point response scales were employed with “1”, “2”, and “3” 
representing never, sometimes, and often respectively.  The responses were recoded into 
binary scales: 1 (never) = 1 (don’t use); 2 (sometimes) + 3 (often) = 2 (use).  
 
Analytical procedure 
Mplus version 7.1 (Muthén & Muthén, 1998-2012) was used to carry out the LCA analysis 
and the estimation method was maximum likelihood . The performance of two to three latent 
class models was examined. The selection of the best fitting model among the two competing 
models was subject to several statistical fit indices including Akaike information criterion 
(AIC, Akaike, 1987), the Bayesian information criterion (BIC, Schwarz, 1978), Lo-Mendel-
Rubin likelihood ratio test (LRT, Abrahams & Bell, 1994), Entropy (Ramaswamy, Desarbo, 
Reibstein, & Robinson, 1993) and loglikelihood test statistic as well as theoretical 
considerations. Smaller values of AIC and BIC suggest better fit. LRT compares a k class 
solution to k-1 class solution where k is a given number of latent classes. If the probability p 
value > .05, the previous model is accepted. Entropy ranges from 0 to 1, with higher values 
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indicating better classification. Lastly, higher values of the loglikelihood test statistic suggest 
better model fit. The probability of belonging to particular classes was predicted using 
multinomial regression in which the suitable latent classes were regressed on respondents’ 
background characteristics (Lanza, et al., 2007). 
 
Results 
Table 1 provides an outline of the participants’ demographic and psycho-social 
characteristics. Over half (53.1%) of the respondents were women and the mean age was 
39.21 years with a standard deviation of 13.13 years. Just over one quarter (28.9%) were 
trade and technically qualified and 21.8% had university bachelor qualifications and 15.5% 
had postgraduate qualifications. About one in five (18%) had a total household income of 
$70,000-99,999 pa., and 16.4% had incomes between $50,000-69,9999 pa. The average 
number of people living in the household was 2.86 with a standard deviation of 1.43; 5.5% 
had cooking or culinary qualification, and only 1.6% reported that they never cooked evening 
meals from scratch. Just over half (50.8%) were interested in receiving information and 
advice about basing meals on seasonally available ingredients. 
------------------------------------- 
Table 1 here 
------------------------------------- 
 
Table 2 presents prevalence estimates for the 23 utensils included in the LCA analyses. The 
prevalence of use of these utensils, ranged from the lowest: 26.8% (pressure cooker) to the 
highest: 96.2% (good, sharp chopping knife), reflecting a wide range of utensil use. 
------------------------------------- 
Table 2 here 
------------------------------------- 
 
Latent class results 
Table 3 shows the model fit statistics derived from LCAs for the two- to three- latent class 
models when the 23 utensils, and the covariates were included in the model. An examination 
of Table 3 suggests that a two-class solution is favoured by the LMR p and the entropy values 
together with the ease of interpretability. 
------------------------------------- 
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Table 3 here 
------------------------------------- 
The patterns of the response probabilities for the 23 utensils are presented in Figure 1. The 
two distinct latent classes are described as follows:  
 
Class 1 – high use. This group reported high probabilities of using all the 23 items. This class 
represented 80.7% of the respondents.  Generally, this group used most of the utensils often. 
 
Class 2 – low use. This class constituted 19.3% of the respondents. This group used utensils 
less often.  
 
------------------------------------- 
Figure 1 here 
------------------------------------- 
 
It can be seen that some of utensils were seldom used such as juicer, pressure cooker, and 
roasting rack. 
 
As part of the LCA analyses, multinomial logistic regression results were derived for the 
sample. Class 1 (high use) was compared with class 2 (moderate use) in order to interpret the 
associations between class membership and the covariates. The estimated log odds 
coefficients and the corresponding log odds confidence intervals were then converted into 
odds ratios and their corresponding 95% confidence intervals (Table 4).  
------------------------------------- 
Table 4 here 
------------------------------------- 
 
Associations between covariates and the class membership 
Class 1 (high use) vs. class 2 (moderate use): 
Age: as age increased, the odds of being in class 1 (high use) versus class 2 (moderate use) 
were increased slightly (OR=1.05).  
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Number of people in household: as the number of adults in household increased, the odds of 
being in class 1 versus class 2 increased by over one and half times (OR=1.58).  
 
Cook evening meals from scratch: respondents who cooked evening meals from scratch more 
often were nearly two times (OR=1.76) more likely to be in class 1 (high use) versus class 2 
(moderate use) than respondents who cooked evening meals from scratch less often. 
 
Interest in basing meals on seasonally available ingredients: respondents who were not 
interested in receiving information or advice on basing meals on seasonally available 
ingredients were very slightly more likely (OR=1.01) to be high utensil users (class 1) than 
moderate users (class 2).   
 
In summary, two types of utensil use were identified. The higher proportion of participants 
was classified as high utensil users. Respondents’ demographic characteristics and interest in 
seasonally based meals variables had little or no relationship to class membership but 
cooking evening meals from scratch and the number of adults in the household were 
positively related to high utensil use.  In addition, we also tested the number of children in the 
household and respondents’ marital status but they were not significantly related to utensil 
use.  
 
Discussion 
The findings show  that most of the  23 utensils were used in relatively high frequencies by 
most of the consumers (81%), which is consistent with the finding that the majority of the 
respondents reported that they cooked their evening meals from scratch either often (46%) or 
always (25%). However, some of the utensils were used less frequently even in the high 
usage class such as pressure cookers, juicers, and slow cookers. These may unfashionable 
utensils.   
 
As age increased, the frequency of different utensil use was increased. The results may be 
suggest that mature age group people may have more time to spend on cooking and have 
more experience in cooking, which resulted in more frequent use of utensils. 
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Only two variables clearly distinguished the high and low use groups: the number of people 
in the household, and, cooking the evening meal from scratch. The influence of the first 
variable might be expected since the greater the number of people to be fed, the greater the 
likely need for the use of a variety of utensils. It also accords with the literature on the effects 
of marital status on food consumption, people living alone appear to use convenience foods 
more often than people living with others (Kroshus, 2008) and thus may be less likely to use 
a variety of utensils for meal preparation. Moreover, the present data suggest that there was a 
significant difference between respondents who were single and in a relationship in terms of 
cooking evening meals from scratch (χ2 = 19.10, p = .00). The findings support the view that 
people who are in a cohabiting relationship cook meals from scratch more “often” and 
“always” than people who are not. However, this association was not reflected in the 
multinomial regression. 
 
The second influence was the practice of cooking evening meals from scratch. This high level 
food transformation practice necessitates the use of a variety of utensils to transform “raw” 
foods into meals. In the present study, most the respondents reported that they sometimes 
(28.1%), often (45.8%), or always (24.5%) cooked evening meals from scratch. This suggests 
that most of the respondents were experienced cooks.  
 
Perhaps the most intriguing finding was the failure to find any substantial relationships 
between the use of utensils and the demographic and socio economic characteristics of the 
respondents. This runs counter to findings from many studies of the influences on food 
consumption (Baker & Wardle, 2003; Dean, et al., 2009; Drewnowski & Specter, 2004; 
Worsley, et al., 2003; Worsley, et al., 2004) which show that age, gender and socio economic 
position are often linked with food consumption.  However, it is quite consistent with other 
analyses of this survey data which have shown that herb and spice use, and interest in 
cooking are also unrelated to these variables (Wang & Worsley, under review; Worsley , 
Wang, Ismael and Ridley under review ). We suggest that unlike ‘healthy eating’, cooking is 
more about the ways in which food is transformed than the amount or regularity of its 
consumption. The demands of the household for cooks to make meals that meet the temporal 
and taste demands of its members may be similar across age and social economic strata (but 
not household composition). Clearly, our findings and our supposition require further 
confirmation and investigation.     
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Implications: 
At first sight the identification of two groups of utensil use might allow better communication 
of messages to moderate user group. For example, healthy eating messages including cooking 
demonstrations and cooking training could be tailored to facilitate cooking practice with the 
moderate usage group. However, this would be premature, since much more needs to be 
known about the reasons for the lesser usage of utensils in this group as well as whether the 
nutritional quality of their meals is worse than that of the high utensil use, cooking from 
scratch, group.  
 
Limitations 
The usual caution about the inability to draw causal inferences from a cross-sectional study 
applies here.  Further experimental or longitudinal studies are required to establish the 
relative influence of the present and other factors on the use of utensils. We used 23 utensils 
to assess the usage patterns. Future studies should examine a broader range of utensils, and 
consider a wider range of explanatory variables relating to taste, preference, social 
relationships and household composition. Although the majority of respondents used a wide 
variety of utensils, the lack of such use by one in five respondents needs to be investigated 
further, particularly the possible influence of financial insecurity in this group. Although the 
present multinomial regression showed a non-significant relationship (at borderline) between 
household income and utensil use, the post hoc univariate chi-square test suggested that 
moderate utensil use group had lower household incomes than high use group (χ2 = 16.02, p = 
.04). Further investigation is required. 
 
Conclusions 
Two groups of high and moderate utensil users were identified.  Cooking the evening meal 
from scratch and the number of people in the household were positively related to high 
utensil use. However, the lack of strong relationships between utensil usage and socio 
economic and demographic characteristics suggests the unique nature of cooking practices.   
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Table 1 
Personal background characteristics  
Psycho-social characteristics (n = 1023) % Mean 
(SD) 
Age (years)   39.21 (13.13) 
Gender  Female 53.1  
Educationa Primary school 
Secondary school (year 
10) 
Year 12  
TAFE 
Undergraduate university 
Postgraduate university 
.7 
16.1 
16.1 
28.9 
21.8 
15.5 
 
Household incomeb 
(pa) 
$0- $14,999  
$15k-$29,999 
$30k-$49,999 
$50k-$69,999 
$70k-$99,999 
$100k-$129,999 
$130k-$159,999 
$150k-$199,999 
$200k+ 
4.7 
11.8 
13.4 
16.4 
18 
12.9 
3.3 
3.4 
1.5 
 
Number of people   2.86 (1.43) 
Cooking or culinary 
qualification 
 5.5  
Cook evening meals 
from scratch 
Never 
Sometimes 
Often 
Always 
1.6 
28.1 
45.8 
24.5 
 
Basing my meals on 
seasonally available 
ingredientsc 
 50.8  
Note: SD = standard deviation, TAFE = Training and Further Education. 
a Missing = .8%; bMissing=14.6%; cMissing=36.1%  
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Table 2 
Prevalence of cooking utensil use 
Utensil 
(n = 1023) Use (%) 
1. Roasting pan 876 (85.6) 
2. Roasting rack 645 (63.0) 
3. Cheese grater 897 (87.7) 
4. Wok 723 (70.7) 
5. Microwave 921 (90.0) 
6. Sieve/colander  848 (82.9) 
7. Casserole dish 840 (82.1) 
8. Large frying pan 961 (93.9) 
9. Oven 980 (95.8) 
10. Food Processor/blender 694 (67.8) 
11. Large sauce pan 940 (91.9) 
12. Medium sauce pan 953 (93.2) 
13. Pressure cooker 274 (26.8) 
14. Slow cooker 623 (60.9) 
15. Juicer 433 (42.3) 
16. Grill 828 (80.9) 
17. BBQ 835 (81.6) 
18. Baking trays/tins 930 (90.9) 
19. Vegetable peeler 938 (91.7) 
20. Wooden spoon 936 (91.5) 
21. Good, sharp chopping knife 984 (96.2) 
22. Tongs 974 (95.2) 
23. Weighing scales 644 (63.0) 
 
 
 
 
Table 3 
Criterion to assess model fit of the LCA models with covariates 
Number of classes 2 class 3 class   
Loglikelihood -8608.152 -8186.989   
# of parameters 55 87   
AIC 17326.305 16547.979   
BIC 17597.482 16976.932   
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LMR .0183 .1005   
Entropy .896 .838   
Note: AIC=Akaike information criterion, BIC=Bayesian information criterion,  
aBIC=sample size adjusted Bayesian information criterion,  
LMR= Vuong-Lo-Mendell-Rubin Likelihood Ratio Test, 
#of parameters= K-1+K*r+ c*(K-1) 
(K=number of class, r=number of indicators, c= number of covariates) 
 
 
 
 
Table 4 
Estimated odds ratio and 95% confidence interval between classes with covariates  
Contrast of latent classes class1 vs. class2  
 OR 95%CI   
Age  1.05** 1.04 - 1.07   
Gender  1.53 .56 - 4.18   
Education .99 .97 - 1.01   
Household income 1.00 1.00 - 1.01   
Number of people 1.58** 1.31 - 1.90   
Cooking or culinary qualification .30 .09 - 1.01   
Cook evening meals from scratch 1.76** 1.18 - 2.63   
Basing meals on seasonally available 
ingredients 
1.01** 1.01 - 1.02   
Note: class1= high users, class2= moderate users.  
*p < .05; ** p < .01 for the multinomial logistic latent class regression weights. 
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Figure 1. Latent profiles of utensil use 
 
 
